Sr ratio of carbonates deposited during the Würm/Riss interglacial is greater than that of the Würm glacial period due to the predominance of the indigenous species Emiliania huxleyi during periods of increased salinity (interglacials) in the Black Sea. The isotopic composition of Sr in the carbonate phases therefore has some value as an indicator of salinity in the Black Sea.
INTRODUCTION
This study is based on the hypothesis that the detrital non-carbonate fraction of sediment deposited in the central basin of the Black Sea consists of two components having different 87 Sr/ 86 Sr ratios and Sr concentrations. The sediment derived from the northern watershed originated by weathering of igneous, metamorphic, and sedimentary rocks of generally sialic composition and widely varying age from Precambrian to Tertiary. This component consists primarily of feldspar, quartz, garnet, illite, kaolinite (identified by Müller and Stoffers, 1974) , and various oxides which collectively have a low Sr concentration 'Laboratory of Isotope Geology and Geochemistry Contribution No. 41.
(less than 100 ppm), but are enriched in 87 Sr due to decay of 87 Rb in the rocks from which they were derived. The second component originates primarily in Turkey and to a lesser extent from Bulgaria. It is characterized by the presence of mafic minerals (plagioclase, pyroxenes, amphiboles, and montmorillonite) removed from ophiolite complexes and associated volcanic rocks and volcanogenic sediment of late Mesozoic to Cenozoic age (Müller and Stoffers, 1974; Brinkman, 1974; Vuchev, 1974; Kamen-Kaye, 1971) . This component has a high Sr concentration (greater than 200 ppm) and low 87 Sr/ β6 Sr ratio consistent with the mafic composition and young geologic age of the source rocks (Faure and Powell, 1972) . The hypothesis suggests that the Sr concentrations and 87 Sr/ 86 Sr ratios of detrital non-carbonate sediment in the central basin of the Black Sea should be controlled to a first approximation by the relative proportions of sialic (northern) and mafic (southern) silicate detritus present in a given sample.
The hypothetical sialic component was transported to the Black Sea by large meltwater streams and their modern successors that drain its northern watershed, including the Danube, Dnepr, Don, Kuban, Dnester, Bug, and others. The mafic component is contributed by several Turkish rivers such as the Kizil Irmak, Yesil Irmak, Coruh, and many other lesser streams. The input of sediment from the northern watershed during the Pleistocene epoch probably varied between wide limits in response to the advances and retreats of the continental ice sheet. The amount of sediment transported by the rivers in Turkey (and Bulgaria) during the same period probably remained fairly constant because this region remained free of ice. Consequently, we propose that the ratio of sialic (northern) to mafic (southern) non-carbonate detritus deposited at a given site in the Black Sea during the Pleistocene epoch varied in response to the waxing and waning of the ice sheets. The abundance of the sialic (northern) component increased during periods of glaciation and decreased during interglacials after most of the ice in northern Europe had melted. These climatically controlled changes in the mineralogical composition of the sediment should therefore be reflected by corresponding variations of its Sr concentration and 87 Ross and Degens (1974) , one can infer that the change occurred around 13,800 years B.P. toward the end of the Würm glaciation. Cooper et al. (1974) also analyzed sediment from core tops and observed that the 87 Sr/ 86 Sr ratios of the alumino-silicate fractions ranged from 0.7099 and 0.7130 near the Turkish coast up to 0.7179 along the eastern, northern, and western parts of the basin. These results are therefore consistent with the hypothesis outlined above.
The calcium carbonate fraction of sediment of late Pleistocene to Holocene age in the Black Sea is composed predominantly of coccoliths. Bukry (1974) observed that sediment of Holocene age (Units 1 and 2) contains the indigenous species Braarudosphaera bigelowi and Emiliania huxleyi, whereas Unit 3 is characterized by the exclusive presence of reworked coccoliths of Late Cretaceous to Eocene age. According to measurements by Cox and Fauré (1974) (Peterman et al., 1970) and is consistent with the identification of the coccoliths. Therefore, Cox and Faure (1974) Cox and Faure (1974) by analysis of the carbonate fractions of sediment from Hole 379A. The results of these two investigations should be complementary and should be compatible with the conclusions derived by other methods described elsewhere in this volume. In addition, we hope that the results of this study will demonstrate the usefulness of the isotopic composition of Sr in the interpretation of sedimentary rocks of marine or nonmarine origin.
ANALYTICAL PROCEDURES
The sediment samples (5 to 10 g) were dispersed in 250 ml of double distilled and demineralized water, dried, weighed, and then treated with 250 ml of purified 0AN HC1 in order to dissolve the carbonate fraction. The supernate was decanted and stored for later isotopic analysis of Sr. Any remaining calcium carbonate and most of the iron sulfides were subsequently removed by additional leaching with purified IN HC1. The carbonate (plus iron sulfide) contents of the samples were calculated from the observed weight loss and were expressed as weight percent relative to the washed and dried sediment.
Concentrations of Sr of detrital non-carbonate fractions were measured in duplicate by means of X-ray fluorescence using a Mo-target X-ray tube and a LiF (220) analyzer crystal (Diano Corp., Model XRD-6). A calibration curve was established using the rock standards of the U.S. Geological Survey (G-2, GSP-1, BCR-1, AGV-1, W-l) described by Flanagan (1973) . A correction for mass absorption was made by means of the MoK-alpha Compton-scattered peak (Reynolds, 1963) . The standard deviation of the Sr determinations is ± 1.7 ppm, based on duplicate analyses of 66 samples. A suite of 10 samples from Cores 36 to 68 was analyzed, both before and after removal of the acid-soluble fraction, which enabled us to estimate the Sr contents of their carbonate fractions.
Aliquots of about 0.5 g of acid-leached sediment were dissolved in a mixture of HF + H2SO4 and Sr was extracted from the resulting solutions by cation exchange chromatography. The isotopic composition of Sr was measured on a solid-source mass spectrometer (Nuclide Corp., Model 6-60-S). The measured 87 
NON-CARBONATE FRACTIONS
The sediment from Hole 379A has been subdivided into nine units on the basis of megascopic compositional criteria. Detailed descriptions of each unit are given in the Site Report for 379A and will not be repeated here. (Boger and Faure, 1974, 1976; Shaffer and Faure, 1976 Figure 1A , using different symbols to identify the lithologic units. Most of the samples are from Units 3 and 6 representing sediment of Würm and Riss age, respectively. The Würm/Riss interglacial interval (Unit 4) is represented by only four samples, one of which is a turbidite. Additional analyses for Units 4, 8, and 9 are in progress and will be reported elsewhere. One sample from Unit 8 (38-4-76, Mindel glaciation) has a Sr content of 71.0 ppm and an 87 Sr/ 86 Sr ratio of 0.7306. This is the highest isotopic ratio of the samples we have analyzed and suggests a very high content of sialic detritus in Unit 8.
When the samples from Units 3 and 6 are examined separately ( Figures IB and D This equation was plotted in Figure 1C in order to determine to what extent the samples of Unit 4 (Würm/Riss interglacial) fit the general mixing equation. We conclude only that the fit is poor, but that it permits the assumption that the sediment in this unit consists of mixtures of two components similar to those of Units 3 and 6. Samples 1-4, 20 cm, 4-3, 10 cm, and 4-4, 50 cm, form a subset (labeled 3-1) within the upper 32 meters of Unit 3 to which we have also assigned 7-5, 126 cm. These four samples lie on a mixing line whose equation is:
Sr n 1.826 = 0.695+ Sr Sr (6) In addition, the samples from Cores 19, 20, 21, and 22 in Unit 6 can be distinguished in Figure ID A second subset (6-2) 
. Plots of ^Sr/^Sr ratios of detrital non-carbonate fractions of DSDP Hole 379A versus reciprocals of their Sr concentrations. The lithologic units are defined in Table 1. Colinear arrays of data points 3-1, 6-1, and 6-2 are subsets of these respective units which presumably reflect changes in the compositions of the sialic (northern) and mafic (southern) components. Turbidite sands are identified by the letter T.
short intervals of time. Finally we note that another sample from Unit 6 (16-2, 15 cm) deviates significantly from the "main sequence." We attribute the anomalous composition of this sample to the short-term heterogeneity of the sialic component, but are unable to determine whether it belongs to a third subset within Unit 6.
In general, the foregoing examination of the data indicates that most of the samples in Units 3 and 6 fit a single mixing equation (5) 87 Sr/ 86 Sr ratio is higher than 0.740 because this value implies an average age of about 880 million years for the rocks in the northern drainage basin. This date is based on a Rb/Sr ratio of 1.02 reported by Cooper et al. (1974) for acid-leached core-top sediment from the Black Sea. The rocks exposed in the present watershed north of the Black Sea are predominantly of Phanerozoic age (Müller and Stoffers, 1974 Figure 1 were evaluated by use of the appropriate values of Sr 5 and Sr v listed in Table  3 . The results were averaged for each core and are listed in Table 4 together with average values for the carbonate contents, Sr concentrations and 87 Sr/ 86 Sr ratios. These data were plotted versus their respective core numbers in Figure 2 in order to facilitate their evaluation.
The concentration of the sialic component, indicated by the foregoing treatment of the data, increases from about 57% in Core 1 to 67% in Core 7. It decreases to 40% in Core 10 and then rises again to about 64% in Core 12. Thus we place the upper boundary of the Würm/Riss interglacial at the bottom of Core 7 and its lower boundary at the top of Core 12. These results are compatible with the age assignment in Table 1 
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Note: The numbers in parentheses indicate the number of samples included in each average. The estimates of the abundance of the sialic component were obtained from Equation 1 using the data in Table 3 and the measured Sr contents.
We conclude that the interpretation of Sr concentrations and 87 Sr/ 86 Sr ratios of the detrital non-carbonate fractions, by means of the two-component mixing hypothesis, is valid as a first approximation and provides useful information about the stratigraphic variations of the abundance of the sialic component derived from the northern watershed of the Black Sea. The effect of climatic variations during the Pleistocene epoch can be recognized and is compatible with age assignments based on sedimentological and mineralogical criteria. Additional measurements of 87 Sr/ 86 Sr ratios may permit us to define the mixing equations more precisely and to improve the accuracy of the estimated concentrations of the sialic component.
CARBONATE FRACTIONS
The carbonate fraction of sediment in Cores 1 through 49 of Hole 379A consists primarily of Coccolith ooze. Chemically precipitated carbonate minerals predominate only in Unit 9 (Cores 50 to 68). The calcareous nannoplankton of Cores 1 through 12 consists of occasional floods of the indigenous species Emiliania huxleyi (Lohman) and Gephyrocapsa caribbeanica Boudreaux and Hay, together with reworked species of Cretaceous and Eocene to Oligocene age (Percival, this report). The indigenous species disappear in Section 5 of Core 11 and are not found again until Core 25 in which Braarudosphaera bigelowi (Gran and Braarud) makes a brief appearance. The isotopic composition of Sr in the indigenous coccoliths is very probably identical to that of the water in the Black Sea at the time of deposition. The present 87 Sr/ 86 Sr ratio of the Black Sea is 0.7093 ±0.0007 (Cox and Faure, 1974) which is typical of modern ocean water. However, the reworked older coccoliths have significantly lower 87 Sr/ 86 Sr ratios, depending on their age. Measurements by Peterman et al. (1970) Sr ratios of carbonate fractions in Cores 8 to 11 (Unit 4, Würm/Riss interglacial) are significantly higher than those of Unit 3 and average 0.7080 ±0.00014 (1 σ). These cores all contain floods of indigenous coccoliths mixed with reworked older species which are generally "rare" to "common." The high 87 Sr/ 86 Sr ratio of the carbonate phase during the Würm/Riss interglacial period is consistent with the abundance of Emüiania huxleyi and suggests higher salinity in the Black Sea at this time. These results confirm the hypothesis of Cox and Faure (1974) Figure 2 . The Sr concentrations of calcite in Cores 36 to 45 of Unit 8 range from 628 to 859 ppm and average 719 ±37 ppm (1 σ). Those of Cores 51 to 68 (Unit 9) are very similar and have a mean Sr content of 658 ±20 ppm (1 σ). These results are quite normal for calcite which generally contains less Sr than aragonite but more than dolomite.
CONCLUSIONS
The results of this study can be summarized as follows:
1) The Sr concentrations and 87 Sr/ 86 Sr ratios of detrital, noncarbonate sediment deposited at DSDP Hole 379A are controlled to a first approximation by the relative abundances of a sialic component derived from the watershed north of the Black Sea and a more mafic component that originated in Turkey and Bulgaria.
2) The estimated values of the abundance of the sialic component, derived from a two-component mixing model, vary systematically as a function of depth and confirm that the input of this component increased during periods of glaciation and decreased during interglacials in northern Europe.
3) Short-term variations in the Sr contents and 87 Sr/ 86 Sr ratios of the two sediment components delivered to this site can be recognized (provided samples are available) and can be accommodated by the derivation of discrete mixing equations relevant to specific stratigraphic intervals.
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